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e A random variable in a model 1s hidden or |atent
¥ it 1s not measured

o In a hidden variable model this means +hat +he
probabili‘l’y densities on the observed random

variables are obtained by comPu‘hns morgma.ls
of the jom‘\' distribution of a fully observed model,

o Hidden variable models are usvally more complex:
- semia|39br0ic description (Example. 14.1.7)

> Smau\uriﬂes (Proposition 14.1.2)




14.1. MIXTURE MODELS




Example 3.2.9: Binomial Random variable

o Consider a biased com, P(H)=0, P(T)=1-6
X=“number of heads n +wo +rials”
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- Description.
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o Consider a biased com, P(H)=0, P(T)=1-6
X=“number of heads n +wo +rials”
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- Description.

e Suppose we have two cons C,, Cz, we select one ot
random, toss the coin twice and record # of heads, 4
P(y=0)= MP(XC o) + P(C= Cﬂ-)%}
) (1—2A) (1— 62)*
= | A: (|-e.) + (I—%)(l—ez)z
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e The distribvtion of VY s glven by

rpo (1-81) (1= 6.)
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I \|Cl+ ( ‘Qb Te
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¢ This mode| \s denoted by Mixt (8:.) and is+he +wo mixture

model of a binomial random variable with +wo +rials.
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e Considec a discrete model MSAr-l, let X be +he rv. modeled by M
Definition 14.1.I: The K-th mixtvre model of M S A, 15 the
family of probability distributions

Mix+K(M)={1r. p'+ -+ WP wehkr. P, PeM]

* Interpretation: 9 A population s divided mto K groups,
» The i-th grovp follows a distribution p':,
35 The hidden variable H is P(H=()=
e In Example 32.2.9. +he hidden variable 1s which coin we choose
» In a mixture model, we svppose that for some
= (..., T«)EDKk-1 and p'... pFeM
P(H=¢)= 'n|’2 , P(X=j | H=)= }?‘
3 Px=)= %vp:




Example 14.1.2: Mixture of independence model

Consider +wo random variables

Never, Bald, Short,
.Q;(= ] sometimes, L1y =1 Medivm, Long
\Frequently /

\
Xz="How much a person

o™ h -
Fow much g per Y= "How much hair a

person has”

e I+ 15 expec+eo| t+hat )(-LLY, however itis found that
people with short hair watch more soccer

e But within each Sender group (men and women)
we have XUILY,

« If we only observe the jont distribvtion of Xand ¥, we would
observe a distribvtion In Mix*z(\/bix_u.y).




